2005 03/28 MON 15:59 FAX 216 752 0957 LAW OFFICE HOWARD M COHN ©015/029 

llHillllHIWil! 

United States Patent uq 



Laurent 



US006143110A 
[H] Patent Number: 6,143,110 
[45] Date of Patent: Nov. 7, 2000 



[54] ASSEMBLING AND VULCANIZING OF 
TIRES 

[75] Inventor: Daniel Laurent, Meylan, France 
|73| Assignee: Sedepro, Paris, France 



(21j 
[22] 

(62) 
[30] 



Appl. No.: O9/Z04v40tt 
f fled; Dec 2, 1998 

Related ILS. Application Data 

Division of applioilion No. 03/772,250, Dec. 23. 199b, ?*i 
No. 5^08^31, which i& a roniinilalioD of appJIcsiioa No. 
OS/378,079, Jan. 27, 1&95, abandoned. 

Foreign Application Priority Data 



Fob. % 1994 (FRJ 

[51] tat, CI. 7 „ 

[52] U.S. CI 



France 



94 01476 



- - B29D 30/10 

- 154/111; 156/130.5; 1567110.1; 

156/417 

[56] Field of Search -156/111,1104, 

156/117, 130.5, 396, 397, 123, 40G.2, 417; 

425/38, 40, 42, 49, 54 

[56] References Cfted 

U.S. PATENT DOCUMENTS 

1,411,58$ 4/1922 Schulli: . 

U40.219 6A925 Myen . 

1^66^(X) 12/1925 Northnip . 

1,604,234 10/1926 Mend . 

1,6R2^20 S/1923 Lcdwinkii . 

t ecn err f tirm n • • i 

2,738,406 3/1956 Zal»fci . 

3,054,141 0/1962 Hammesfahr . 

3,261,304 10/1965 Black etal., 

3,477,100 UAW Pfechetol.. 

3,dS^576 Gross. 

3,712,769 1/1973 Cimprich . 

4,075,054 2/1978 Sons, Jr. . 

4,08$£24 5/197B Taylor el al. . 

4,160,007 7/1979 Pizzoiso . 

4,174,940 U/1979 PiTWttO , 

4,197,068 4/1980 Kzranio . 

4,69Q,57fl 10/1987 Sumner el d. . 



4,728,274 
4,877,468 
4,895,692 
4,929,292 
4,967,821 
5.127,978 
5,384,084 
5^22,669 



3/1988 
1£V1989 
1/109O 
5/1990 
11/1990 
7/1992 
1/1995 
4/1997 



Siegcn thaler . 
Sfegeathnlcr . 
La ureal et al . 
Holroyd et ft). , 
Kotroyd el al. , 
Holroyd el nl , 
SicgtQlhalcr . 
OiUlcc ct al. . 



FOREIGN PATENT DOCUMENTS 

0481S05 4/1992 European Pal. Off. . 

208S0O2 i/1972 France. 

E1204814 11/1965 Gcrmuny. 

59-U4042 6/1984 Japan . 

2fXYi669 5/1979 United iCingdom . 

2179307 3/1987 United Kingdom . 

9200846" 1/1992 WIPO . 

OTHER PUBLICATIONS 

INVESTIR, "Mlchelio face a ses concurrcnts"( r ^licheh'D 
Facing lis Competitors"), Jul 5. 1993 (translation of perti- 
nent sections contained In Declaration of Dan Osborne 
dated May 30, 1996). 

"Michelin Reportedly Ha* Automated Production System" 
(Wire Report), Jan. 7, 199Z 

"Michclin confirms C3M plants," European Rubber Journal 
Jun. 199$, p. 22. 

(List continued on next page.) 

Primary Examiner— GtofTmy L. Knable 
Attorney, Agent, or Firm— Baker Boils L.L.P. 



[571 



ABSTRACT 



Thr. nr/.srnt rnvrnfinn nmnnrer nunMm ftir rhn — n -..r.. 
Hire of tiros on a core 1 which is used far the manufacture 
of said liTes from the start of the assembling until the 
vulcanizing. The machine comprise*, arranged adjacent to 
each other on a frame 5, a tire assembly station 2 comprising 
means fgr forming the raw tire by depositing ihe different 
compounds on the core 1 in the order and place required by 
the architecture of the lire, a vulcanization station 3, and a 
support handling station 4, as well an a crane 7 for trans- 
porting the core 1 beiween the different stations. 

6 Claims, 5 Drawing Sheets 
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ASSEMBLING AND VULCANIZING OF 
TTRES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

Thix application is a divisional of U.S. application Set. 
No. 08/772,250, filed Dec. 23. 19%. now VS- Pat. No, 
5,903,531, Which is a continuation or U.S. application Ser. 
No. 06737&,979 f filed Jan. 27, 1995, now abandoned. The 
entire disclosures of the prior applications arc considered 
part of the disclosure of this application and are incorporated 
by reference herein in their entireties. 

BACKGROUND OF THE INVENTION 

The present invention relates Ui the manufacture of rubber 
tires. It is known that the manufacture of tires comprises, in 
general, preliminary steps for the preparation of semi- 
finished products and always includes steps for the assem- 
bling and vulcanization of the tire. 

The assembly Of the lire consists in superimposing the 

different components of the Ore in a suitable order, denned 
by the architecture of the tire, so as to obtain what is known 
as a raw tire. The purpose of the vulcanization is to fix the 
tire in its final shape. For this, a mold of suitable shape is 
used and the raw rubber is subjected to a certain molding 
pressure, far greater than atmospheric pressure, while the 
heat necessary Cor the vulcanization reaction by an increase 
of the temperature of the raw rubber is imparted to the latter. 

For this, a vulcanisation law is employed which the 
person skilled in the art has little (rouble in establishing and 
which is expressed by a given period or time during which 
the tire to be vulcanized is held at a given temperature level, 
generally constant, while keeping it under pressure in order 
10 avoid Lhe presence of huh hies of gas within the rubber and 

in order to assure a perfect molding of the final manufac- 
tured shape. 

Tire manufacturing factories have shops dedicated to the 
assembling of tires, the role of which is to produce raw tires, 
as well as shops dedicated to tbe vulcanizing of the raw tires. 
This results in travel of the raw tires between shops, which 
travel is responsible for a substantial in-process inventory. 
U,S. Pat. No. 4,877,468 discloses an organization for jusl in 
rime flows between the differed tire manufacturing shops. 
However, in as complex an installation as the manufacture 
of tires, the production of such an iiistallation remains 
extremely sensitive to breakdowns affecting only ono phase 
thereof Industrial practice has shown that it is necessary to 
have buffer stocks in order suitably to take care of transitory 
failures of a complicated production tool. 

SUMMARY OF HIE PRESENT INVENTION 

The Object of the present invention is considerably to 
simplify tho arrangement of the manufacture of tbe tires. For 
this purpose, the invention proposes truly interweaving the 
assembly and vulcanization steps and condensing tbe manu- 
facturing process by eliminating all buffer stocks. 

Another object of the invention is to simplify the instal- 
lation nf the lire manufacturing means in lhe factory. 

In accordance with the invention, the process for the 
manufacture of rubber tires comprises an assembly step 
followed by a molding and vulcanization step, followed by 
a mold-removal step, the vulwufeatfcm step employing a 
mold which imposes, al least in part, its final manufacturing 
shape on the lire, said mold being formed of several 
elements, which are separable from each other, at least one 
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2 

Of said elements forming a radially dismantlable support 
forming in operation upon the assembling a stable surface of 
revolution, said suppon being used for the manufacture from 
the assembly up to the vulcanization. It comprises the 
5 following steps: 

t) transferring and portioning (be support at a lire- 
assembly station and recons Li luring the initial configu- 
ration used in assembly for said support; 

2) successively bringing all the components of the lire, a t 
least in part, onto said support, the support being taken 
as the assembly reference, in the order and at the place 
required by the architecture uf the tire; 

3) transferring said support to a vulcanization station; 
U 4) closing the molding space of the tire and proceeding 

With its vulcanization by the action or temperature and 
pressure for a period of time determined by the vulca- 
nisation law of the tire in question; 
5) removing the tire from tbe mold, this operation com- 
20 prising a dismantling nf said support in order lo release 
the tire; 

repeating the preceding steps and thus stnrting the manu- 
facture of another tire. 
By the expression "rigid mold" or "rigid support", it is 

25 understood that the mold or support withstands deformation 
more Like steel than like rubber. However, it goes without 
paying lhat, as rigidity is a relative concept, the invention 
does not exclude the fact that the mold or support in question 
may undergo slight deformations. By tbe expression "dis- 

30 mantlablc support" there is understood, in general, a support 
which is removable or retractable, or which can undergo any 
transformation of shape lhe purpose of which is not to hinder 
the removal and evacuation of the vulcanized tire. Upon the 
operation of removal of the tire from the mold, tbe disman- 

35 Uing Of the support takes place radially, which presupposes 
that the movement of the support with respect to lhe tire 
comprises radial movements. 

By "continuous surface" there is understood a unitary 
surface; it is this continuous surface which serves as initial 

40 reference for tbe manufacture; of course, this docs not 
exclude the fact that certain tools feeding the components 
may bear them on surfaces which are brought to the support 
for assembling the components to each other. By "stable 
surface" there is understood a surface the geometry of which 

45 is DO I subs tan Li ally modified by the operations of depositing 
the components. For example, if one of these opera I ions 
comprises a rolling, said surface must permit the rolling* 

In accordance with a variant of the invention, after the 
vulcanization and before starling the manufacture of another 

50 tire, the support is cooled in order to return its temperature 
to a level far greater than room temperature but less than a 
threshold above which the vulcanization takes place. This 
threshold depends on me vulcanization system used. 
The invention makes use of the technique of assembling 

55 a tire on a support which imparts the internal or external 
shape to the lire. In lhe carrying out of the invention, the 
period of time necessary for assembling a tire and then 
bringing it into a condiiion which permits its vulcanization 
is slight. By fixing said threshold At a temperature of about 

rio 130° C, it can be considered that the vulcanization does nut 
start before lhe introduction of die raw tire into the vulca- 
nization station. 

One advantage of lowering lhe temperature to o level 
which is slightly lower, for example, to a temperature of 

55 between SO 8 C. and 1 10 s C, is thai this favors the adherence 
of the first layer of rubber with which the support is to he 
provided al the assembly station in order to start the asscm- 
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bling of the lire, in particular if the latter is a smooth core In accordance with another aspect, Ihc invention proposes 

whicb oetennincs the shape of the inside cavity of the tire. a tire manufacturing machine comprising at least one svp- 

The lime necessary for the assembling of the raw tire port which, in the configuration used for the assembling, 

depends on the means selected to effect it. In order lo be able farms a surface of revolution having a continuous shape, 

pmperly lo coordinate the assembling and vulcanization J close lo the final shape of manufacture of the tire, said 

cycles, the process of the invention can be employed with support being used as a reference surface for the manufac- 

tbe use of several mulils simultaneously. IT the vulc-anizaliua ^rc of said tires from the start of assembling up to the 

law leads to a longer period of time for vulcanization than vulcanization, said machine comprising, arranged adjacent 

the time necessary for the assembling of the tire, there can cach . othcr oa ^ same frame: 

preferably be used a vulcanization station whicb can receive 10 n tirc assembling station, comprising meBns for grasping 

several molds ai the same time and which is associated with ^ d ^ ol ? ns ^ ™ d moa ™£ r forming the raw 

an assembly station which assembles a single tire at a time. f 1 ™^ ^positing ° n lhc support different components 

If. for instance, the vulcanization station can receive three S5? 3 P ^ by aiCullccluro 

molds then, in first approximation, the time necessary for the , . 

vulcanization can be three times longer than ihc time nee- 15 1 vmcanizaUQn station; 

essary for the assembling (without taking into account the fo^^XoT transportmg the support between 

influence on the overall cycle of the times of transfer In acconlaDCC ^ anolhcr mc support fornw a 

beiween stations), surface of revolution contained between two limits axially 

In accordance with one embodiment, said support is a scpam ed from each other by * substantially constant dis- 

sectional core which makes it possible to define the inner zo tance. 

surlace of Ihe tire on which the different component* of the 'i^ c expression "shape close to the final shape" as used 

tire are deposited. The process therefore comprises the herein means that until removal from the mold, said support 

following steps: will not impart to the tire during the course of manufacture 

clnning an nuter mold part around the raw tire produced apy shaping movement other than possibly a slight cxpan- 

uu the cure, 35 sion during the molding and vulcanizing step. Stated 

imparling the Utml i.^^nry lur viikauizaiuiu lu Un, uufcr diifcrendy, during ihc assembling step, ihc support docs not 

pan uf the mold and said cure; effect any movement, while at the start of tbe vukanizauon 

. ^ _ ^ , V, step the support can possibly be imparted a slight movement 

opening the outer part of the mold; of an amplitude which is always less than mT thickness of 

disassembling and extracting the rigid core from the ^ the products placed on the support. 

inside of the ore in order to separate the tire from the One of the advantages of the concept of the invention is 

core and evacuate the tire; that it is possible completely to mount such a machine and 

icconstmjting the core serving as support. test it at a place which specializes in (be mounting of such 

In this case, in order filly to benefit from the invention, machines. When the machine is operational, it is transported 

there is preferably used at least one core more than the outer « to &° rirc manufacturing factory where it can enter inio 

molds in order to be able to assemble one tire (step 2 of the production immediately or after only a few connections or 

lire manufacturing process described above) while anolhcr toc in^l«K» of modules and/or simple servicing measures 

tire is in the vulcanization phase (step 4 of the lire manu* 10 * out - <*><*/"« exclude, if applicable, the 

factoring process described above), which makes it possible m0UI ^ of ccrtam peripheral members, ibis is particularly 

to guamnCTgpod rate of utilization of the mold* « ^ * * C rT^- hty f\9f . 3tftl * M * 

b- b^.., «>. ui^uu.. i 4„ Jrran g CC | OQ a fnmc, the transporting of which machine cvcd 

When e mployin g ite jmnoiplc of vul^mzauon in a nfiid ;a « ready ^^ rau; .. ^ o»t> possible and very 

mold which comprises an outer mold and a core, as sinwle 

described m US- PaL No. 4,895,692, in order lp be able lo ffc^ ^ u makes it ^ibfe io construct a very compact 

use iiidiseriminalely several cores with several outer molds, m , rh ?n« wuich effects both the assembling and the vulca- 

il is advisable to respect the very close manufacturing 43 nizalioil . Pn 0r to thc prcJSCTlt invention, only individual 

tolerances of these par* so thai the molding volume of lhe aKRcmb ling machines were Utied, such as proposed by 

are rcmams substaniially corutanl. The manufacturing tol- numcr0U3 manufacturers of tire assembling machines or of 

orances of these pans can possibly be increased by using at assembly lines in which assembly drums travel in front or 

least two cores per outer mold, in all cases respecting the different services for the placing-oo of products, as 

same associations of a mold with its corresponding cores. 50 described, for instance, in US. Pat. No. 3.281304. Whai- 

The invention also proposes a lire manufacturing machine ^ thc 4pproacn followed to insiall a given product 

comprising at least one support which, in configuration used capacity, this has always led to occupying substantially the 

for lhe assembly, forms a surface of revolution having a ^ floof The USC Of tbc invention makes it possible 

continuous shape, close to lhe final shape of manufacture of considerably to reduce Lc on the order to 75%, the space 

thc tire, said support being retractable radially, said support JS occupy Q n ibe floor for a pven production capacity, 

being used as reference surface for the manufacture of said ^ accordance with a preferred embodiment of the present 

tires from the start of toe assembly up to the vulcanization, invention, the machine comprises a Station dedicated to the 

said machine comprising: ^ handling of ibe support. The stations for iht making, assent 

a tire -assembly station comprising means for grasping and bling and disassembling of the support and vulcaniza tion arc 

holding the support and means for shaping lhe crude M preferably aligned on the same frame. The said transport 

tire by depositing on the support different components means are advantageously adapted to move the support With 

in the order and at the place required by the arch iiect ure ^ horizontal, assuring preferably a movement between 

of the tire; stations which is parallel to the axis of (he support. This 

a vulcanization station; permits making the machine as compact as possible. 

means for radially retracting said support; c$ Full details are given with the description of thc aocom- 

and comprising means for transporting the support between panying figures, illustrating one embodiment of (he inven- 

the different stations. tion. 



PAffi 23/29 ' RCVD AT 3/28/2005 3:55:56 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/8 ' DMS:8729306 ' CS1D:216 752 0957 ' DURATION (mm-ss):09-26 



2005 03/28 



MON 16:02 FAX 216 752 0957 LAW OFFICE HOWARD M COHN 



©024/029 



6,143,110 

5 6 

DESCRIPTION OF THE DRAWINGS FIG. 2). The same crane can transport ft core 1 bearing a 

HG. 1 is an elevation showing pan of a machine in lire, freed of the outer mold, from the vuteani- 

accordanco with the invention: MUon 5tatl0D 3 t0 Ac corc 5111100 4 ' ^ ^ Cfane 7 can 

- . . .. . .. . transport a bare cone 1, thai is to say a core without too 

HG. 2 a a v*w supplrmcotmg ^ P ^d^ Ilgur.; , DKYiouslv m^c^d vulcanized lire, frum Uk cure 

HG. 3 is a view along the line III — III of FIG. 1; station 4 to the assembly station 2. 

HG. 4 is a vi«W aJonj; the line IV— IV of FIG. 2; As a vuriunl (see FIG. 3), another crane 8 can be installed 

FIG. S is a view along the line V — V of FIG. 2. which is mounted for sliding along the other side of the 

frame, it also being equipped with a gripper SO capable of 

DESCRIPTION OF PREFERRED EMBODIMENT i 0 gripping a core 1 by its radially inner base. By using two 

Each of FIGS. 1 and 2 includes * part of the other figure cranes, it is possible to effect two transports completely or 

in OnJttf ekorly to show the entire machine. A core 1 is simultaneously. For example, the second crane 8 is 

shown at different places. These are not necessarily different entrusted transportation from the vulcanization station 

cores. They may be the same core shown at different places . 3 Awards the core station 4 end from the latter towards the 

or different cores, depending oo the number of cores used. 15 assembly station 2, or else only wiih said latter 

tn Rome cases the core shown boars a tire or a tire blank. transportation, that Is, from the core station to the assembly 

Which is indicated diagrammatic ally by a line around the station. 

profile of the core and in some cases the core is bare. In order to cortinrizc the use of all of the components of the 

furthetmorc, at cwtain places, different successive cuuHgu- machine, it is advantageous to carry out different operations 

rations of the machine have been shewn below and above 20 concerning foe support at the station for the handling of the 

the longitudinal axis line. The purpose of ibis is to show the support For this reason, means for separating the vulcanized 

condition of th^ machmc in du^ rent successive steps of the Ure frQ(n hs support are preferably installed at a station 

manufacturing process which is dedicated to the handling of the support- Thus is also 

Anassen*l y statmu2,asupport^ _ * c ™ wb ? *f as^lin^ and disassembbng of the 

to more simply in this exampleas -core station" 4. and a * s ^P° rt » ( «™? out at ^PPOrt-baocmng station In 

vulcanization station 3 are mounted on the same frame 5. nnter tn nbU ! n R ™ advantage, forced cooling of a 

Each of these stations is formed of one or more modules su PP° rl ""^ "» al tt *"P^-^hn g station, 

fastened to said frame 5 at ,hc 0010 ^ tt0Ii 4 ' a mouaUu 6 ™l 40 assures the 

Tn* circulation of the 'core or coxes between ih. different a55C u mbliD S and cHwOTbMng of the «>rcs. More generally. 

iK^uLuiduuiiuii oiwwcs ociwccu me uiucreo! M such a unit assures the dismantling and reconstilulion of tbe 

sauons is assured by means for transporting the core 1 n ^ ^ ^ f ^ > unkf ^ bu 

which are employed tor the following movements: agnized tire, the cores must be made in several parts 

to transport ihe support bearing a raw tire from the ^ exacted from the tire Ihmugh the space 

assembly station to the vulcanization station; available between and wiihin the beads of the tire. This unit 

to transport the support leaving the vulcanization station as 40 comprises a* many grasping means 41 as there are 

to the support-handling station; elements in a corc I. Each grasping means is mounted On a 

to transport the support from the handling station io the mechanism 45 which individually assures independent dis- 
assembly station. placements in the rad ia 1 and axial directions of said elements 

This is the task of a crane 7 which is slidably mounted on (with reference tn the axis of core at the core station). The 

a rail 50 arranged along the frame 5. The rail 50 constitutes ho mechanism 45 includes a radially displaccable horizontal 

a guide means which is rigidly mounted on said frame 3 to guide for each grasping means. 

permit the crane to be displaced along the frame to the Lei us assume thai a core bearing a vulcanized tire is 

different stations. The crane 7 is equipped with a gripper 70 introduced into tho core station 4 by the crane 7 (see the 

which is adapted to grip a core 1 by the radially inner base lower half of the central region of the core station 4 in FIGS, 

thereof. The different constituent elements of the core 1 are 45 I and 2). A translator 42, which can slide on a platform 420, 

held together by a rim 10 which is inserted radially within grasps the rim 10 on the side left free by the gripper 70. The 

said elements. This rim 10 which bears the core 1 can be gripper 70 disconnects and the crane 7 moves away. The 

coupled when desired to the gripper 70 by a hooking Iranslator returns to its original position (see lower part of 

mechanism or the like. the left-hand region of the corc station 4 in FIG. 1), while 

Al the assembly station 2, the rim is mounted on n shaft $0 taking away the core 1 bearing a vulcanized tire. 

20 which supports it while being able to drive the core I in An evacuation crane 9 then assumes the position shown In 

rotation in order to deposit all the products forming the raw the opper half of the central region of the core station 4 in 

tire, namely the different rubber mixes and the reinforce- FIG, 1. The function of crane 9 is to remove the vulcanized 

meats, The present invention docs not concern the structures tire from the machine for handling and shipping, lb this end, 

or operation of the devices necessary for effecting the 55 said crane is lowered into said position. The translator 42 

deposit of these products, advances in order to insert the tire into the evacuation crane 

By way of illustration and not of limitation, reference may 9. The latter grasps the tire by the tread. All the grasping 

be made to U.S. Fat. Nos. 4,801,344, 4304,436, 5,039,372, means 41 are engaged on the corresponding core elements 

5,362343, 5,281,203 and to applications EP0 580 055 or EP and locked on them. Thereupon, the translator can disco n- 

0 5S2 215 which describe devices which can be used to eO nccl the rim 10 from Ihc core 1 and carry the latter away in 

deposit tho reinforcement cords. Reference can be made to order to free the elements of the cure 1 (see upper pan of the 

U.S. Pat, Nos. 4,963,207 or 5,261,795 which describe left-hand region of the core station 4 in FIG. 1). All the 

devices which can be used to apply the rubber mixes on a elements of the core can then be removed, one after tbe 

core 1 . other, from the thx by movement of the corresponding 

After production of a raw tire, said crane 7 can, at the os grasping means 41, initially a centripetal radial movement, 

assembly station 2, grasp the core 1 which supports a raw then an axial movement of release, and finally a centrifugal 

tire and transport it towards the vulcanization station 3 (sec radial movement which is sufficient to leave the space 
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accessary for the movement of the other part*. The lire ready for transfer towards one of ibe annexed housings. The 

which is held by the evacuation crane 9 Can be evacuated transfer carriage 34 moves, if it 15 not already waiting there, 

from the machine. and presents one of its two clamps 340 open, above the 

The reconstruction (that is to say the assembling) of the housing which is 10 be freed. The corresponding sliding 

core 1 takes place in the reverse order. An opposite move- 5 tunnel 331 opens. The damp 340 grasps the mold 1 and lifta 

mem of the lancos returns the demon is of the core 10 iheir * t s jightly. 

prior position (thai which they occupied when the core 1 Tue carriage moves transversely and then longitudinally 

bore a vulcanized lire). The translator 42 brings back the rim w ^ emsascf 30 m m mcafltimCi rnc door 32 of the 

10 to support and lock all the clement* of the core 1, ^tler ^ d movin tonfiirudiliaUv wbilo Siting an 

Whereupon the lances are released and removed. 10 ^ ^ b ^ ^ ^ ^ ^ ^ ^ ^zh is 

The translate Can then introduce ihe COTC 1 into a core ^ fr ^ „ fc ^ ^ fa fc ^ 32 

cooling installation 43. The coolme installation 43 is mte- * J- 1 u_ •< 

grated in the core mounting and dismounting station 4. It of the eiicaser. Tne t^ 

comprises nozzles which blow air into the core, the inner «» other outer mold can be grasped by the door of the 

part of the latter forming a hollow which is open radially 15 encaser The mold conuinmg the vnleanj/xd u« can then be 

towards ibe inside. reintroduced into the encaser m order to be freed of the outer 

As a variant, the core 1 can be introduced into the cooling mold, while the mold containing the lire at the start of 

installation 43 whilo it still boars ibe tire coming from the vulcanization can be brought into a housing 33 by the 

vulcanization station 4- In this case, die tire is cooled transfer carriage 34. 

somewhat herore being freed iiflhe core 1. The core can then 20 The movements of the transfer means and of the transfer 

be again used immediately for a new assembling or after a carriage arc preferably placed under the control of an 

wait at the core station 4, or first of all undergo another automatic system having a program which enables it to 

coaling, in accordance with the temperature conditions select the position (given station, given cell at the core 

indicated above and in accordance with the availability of station) towards which the cranes transport a given core as 

the assembly station 2. 2S a function of the normal sequence of manufacturing opera- 

The cooling installation 43 may, as shown in FIG. 3, [ions of the tire And as a function Of the occupation of the 

comprise several chambers 44 (in this case Iwo) each stations a t tho moment of a transfer, and to Be led the position 

capable of receiving a mounted core, whether bare or towards which the transfer carriage brings a given mold as 

bearing a tire. This makes it possible to have sufficient time a r uncl i Qn 0 f uormaj sequence of the tire manufacturing 

to lower the temperature of ibe cores used to a suUablc level, 30 opcretion5 ^ M a of the OOCU pation of the 

and this also makes it possible^ when using two cores per ^ ^ ^ ^ toBteh>D mtU>t > K thc drne of 

mold, to have a sufficient number of places to receive all of f transfer 

the cores traveling in the machine* „ '. , . * 

The vulcatnzarion station 3 comprises id encaser 30 23^X1^^,3^ 

making it possible to ahul or open on outer mold 31 around 35 ^~3™% iSffiC.^Sn^hSSS, V 

the tire borne by the core. Said ouiermold 31 comprises two v?^****** station 3, and finally a support handling sta- 

for the molding of the tread. n» encaser 30 bis a side door S^^^S^^STiJSSS^ ren^Tn* 

~- , r . - . - handling station 4 permits tue extraction and remounting 

32 used as means for the displacement .of a shell 310 of the thwcof B ancl ^ ^ al „ ^ temp**** for 

wtx^&Ttetwa**^™/* m «-P«-- « mi , „e W buiklini without mobilizing thTotbor sla- 

tmg the transfer to Ihe mold and In the core or the beat ^ maCnin e 

necessary for the vulcanization (for instance infrared 0f b - dcaeri ioa . liaimuve. 

rudjauon, etectromagnetic Induction, etc.). Numerous structural changes in machines in accordance 

The machine of me presen invennon is intended for use wiin [he , sn ^ a ^ t _ Vot i ^ 

wuh up to four outer molds simiUtaneously. TT»e julcama- 4> Nation can be ^ ^ ^ ^ of rigi d support than 

bon dahon therefore composes three adjotniDg bousmgs 33 |coffi 0[ e)se lhe ^tion can be used with one or more 

assoaatcd wub the cticwer 3D. ni»lc.ng , P c» s ,ble far^. fa ^ vuk „ iauiM fflembets (tnal fe „ sayi ^ 

to maintain an outer mold 31 , onntaimng the Urc on its core, ri*„„A nr :.u 

isolated from the environment in order to limii hsat losses' ^ ncx ^ houam e) associated i with ^an assembly 5 Uh^ 

, . . ~T c . avuuamct11 m wuw w umuu *"«v^ jj^ mvcnuon can also be used with molds of different 

at least dunng thr tm» «cessaiy totte vclcanmuon. ^ » dimeB5foll5 ^ si(lnllUncollsly on the same machine in 

tousuiB 33 « defined by side partutor* 330 1 «nd . shing qrdor w m8mlf4cUM0 lircs of ^ uenX ^ 

tunnel 331 which can move on or below the adjacent sliding j claim* 

tunnel 331. Such a vulcanization station, used with at least ^ A _ ' , „, „ r- . r^„««™ -^r^w n « 

one adjoininc housinfl makes it rxxaiblelo have a collective * A metlwd or mauuf^umg rubber Urcs, compnsing an 

aiica»joii^Buc^in g ,Tiia^u^^^ «> assembly step followed by a mold mg and vid^i7Aiioo step 

cunng msiallatinn, wh«h has the advantage that, whatever 55 foUow J ^\ mM rcn f oval ^ ^ st ^ 

the assembly means used, u » possible more intensely to use * maId whfch ^ ^ ^ dro M ^ ^ 

the ^chamsms which ensure ih^^^v^U ol ^^ i U final lamjf^rcrj shsrx. said mold being forrned of 

instead of kavmg them stationary for a Urge part of the time teuien* which are separable from each other, al 

rK^cssary Tor the vulcanization. least one of s*id elements Arming a radiaUy dismantlablc 

Outer mold transfer means assure thc displacement of the so . mni : m th * *««mMinn , ,.,ki, 

ouicr mold between the teaser 30 and the annexed bousing ^F*. fonm 3«» ,D ^ rabOT »?? n . mc 4sse^blin fi? a stable 

wuivi uiuiu yv» r rl.!Zit revoluuon surface p said support being used for said manu- 

33 or one or ihe annexed housings 33 ^"ded. For Oils ^ asscmbliog until the vulcam/ A lion, cum- 
purpose, there is a transfer carnage 34 which has two . . t , r«ti„™«, T «ia~T 

aniculated clamps 340 each of which can grasp a mold. pnBmg ^ r ° Ilo ™B ^ 

Let us assume that a tire is al the end or the vtdcamzatioa &5 1) transferring and positioning the support to a tire 

period in one of the housings and that another tire comes assembling sla lion and reconstituting the initial con- 

precisely to be packed in a mold at the encaser 30 and is figuration of the support for use in assembling. 
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2) successively bringing, at least in part, onto said 
support, using said support as an assembly reference, 
all the components of the tire in the order and at tbo 
place required by tbc architecture of the tire, 

3) transferring said support to a vulcanization station, 

4) closing the molding space of the tire and proceeding 
with ihc vulcanization thereof hy the action of tem- 
perature and pressure for a period of time determined 
by the vulcanization law of the tiro in question, 

5) removing the lire from the mold by dismantling said 
support in order to free the tiro, repeating tbo preceding 
Steps and thus effecting the manufacture of another lire; 

the stations being mounted and the steps being carried Out On 
a single frame, designed to be transportable and to support 
the stations in a ready to operate condition. 

2. A process according to claim l, in which said support 
is cooled in order to bring it to a temperature of between 80° 
C. and HO 9 C after the vulcanization step and before the 
starling of the manufacture of another tire. 

3. A process according to claim 1, in which the disman- 
tling ol said support is effected in a station dedicated La 
handling of the support. 



1,110 

10 

4. A process according to claim 1, in which said support 
is a sectional core which defines the inner surface of the tire, 
on which core the different components of the tire are 
deposited, the process comprising the following steps: 

closing an outer part of the mold around the raw lire 

manufactured on the core, 
supplying the heat necessary for vulcanization to the outer 

part of the mold and to said core, 

> opening the outer part of the mold, 

disassembling and extracting the core from the inside of 
the tire in order to separate the tire from the core, and 
evacuating the tire, 
. reconstituting the core serving as support. 

5. A process according to claim 1, characterized by the 
fact that at least two supports arc used and step 2 is carried 
out, at least in part, at the same time as step 4. 

6*. A process according lo claim 1, characterized by the 

> fact that* at the assembly station, the support is placed in 
rotation while the different components are fed. 

• » t t » 
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